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ABSTRACT
Functional frontal-lobe deficits were examined in 38 male batterers and 38
male non-batterers matched on age and education level. Dependent measures that
examine frontal-lobe deficits including the Wisconsin Card Sorting Test, Stroop Test,
and Trails B were used. The Crossing-off Test (a reaction time measure), the Short
Michigan Alcoholism Screening Test (SMAST), and the WAIS-R vocabulary subtest
were used as moderator variables. Batterers scored lower on the vocabulary subtest
and higher on the SMAST than did control participants. Controlling for vocabulary
ability and SMAST scores, compared to controls, batterers took significantly longer to
complete Trails B. However, the groups did not significantly differ on the other
neuropsychological measures.
A discriminant analysis that included both the dependent and moderator
variables was highly significant (p < .001), explaining 24% of the variance. The
WAIS-R vocabulary subtest score and the Short Michigan Alcoholism Screening Test
(SMAST;! score were moderate contributors, and the Trails B completion time
contributed slightly to the derivation of this function. A second discriminant analysis
that included only the dependent variables was also significant (p < .05), explaining
only 7% of the variance. Trails B was the only contributor to this second equation.
The hypothesis that batterers would perform more poorly on
neuropsychological measures related to frontal lobe deficits (particularly inhibition)
was partially supported. Controlling for vocabulary ability and SMAST scores,
compared to controls, batterers took significantly longer to complete Trails B but the
groups did not significantly differ on the other neuropsychological measures. Trails B
vii

draws on the participant's ability to regulate competing response sets. Therefore,
longer completion times suggests participants may not be as good at inhibiting the
competing response and thus take longer to complete the task. Trails B is the only
frontal lobe measure in which the two groups performed differently. Thus, little
support was found for the hypothesis that compared to controls, batterers have more
frontal lobe deficits. Future directions for research in this area are discussed.

CHAPTER I
INTRODUCTION
Marital violence is a serious problem in the United States. Estimates indicate
that 1.8 to 4 million women are assaulted by their current or former male partners each
year (Horton, 1992; Straus & Gelles, 1990; Straus, Gelles, & Steinmetz, 1980). A
nationally representative survey of couples in 1985 estimated that more than 3% (i.e.,
1.8 million) of the women were severely assaulted (i.e., punched, kicked, choked,
beaten, threatened with a weapon, or had a knife or a gun used on them). Moreover,
violence in dating and cohabiting couples is just as (Stets & Straus, 1990; White &
Koss, 1991; Yllo & Straus, 1981) or more prevalent (O'Leary et al., 1989) than in
married couples. Approximately 21% to 50% of all women will eventually be physically
assaulted by a male partner during their lifetime (Browne, 1993; Straus et al., 1980).
Browne (1993) notes that these figures underestimate the problem due to sampling
biases in the research and the hesitance of respondents to report violence.
Domestic violence has tremendous costs in terms of marital dissatisfaction,
psychological and physical impacts upon its victims, and the negative impact on the
children from these relationships (Browne, 1993; McDonald & Jouriles, 1991; Sonkin,
Martin, & Walker, 1985). Domestic violence is the leading cause of injuries to women
15 to 44 years old and the second leading cause of injuries for all women in the United
States (Novello, Rosenberg, Saltzman, & Shosky, 1992). According to medical
records of 3, 676 randomly selected patients seen at an urban emergency room during
a 12 month period, 50% of all injuries presented by women were the result of a male
partner’s aggression (Stark, Flitcraft, Zuckerman, Grey, Robison, & Frazier, 1981).
1
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Martins, Holzapel, and Baker (1992) reported that 30% of women who are murdered
are done so by their current or former partner; while Browne and Williams (1989)
report that 52% of all women murdered in the United States during the first half the
1980's were victims of partner homicide. Although studies have shown that the
frequency of physical violence by women toward their male partners is similar to men's
toward their partners (e. g., O'Leary et al., 1989; Sorenson & Telles, 1991; Straus &
Gelles, 1986, 1988; White & Koss, 1991), male violence has consistently resulted in a
greater incidence and severity of injuries (Berk, Berk, Loseke, & Rauma, 1983;
Cascardi, Langhinrichsen, & Vivian, 1992; Sorenson, Upchurch, & Shen, 1996; Stets
& Straus, 1990).
Domestic violence includes verbal, emotional, sexual, and physical abuse. For
present purposes "domestic violence" will be operationally defined as physical
assaults with the potential to cause physical harm, forcible restraint, and threats to
kill or harm (unless otherwise noted). The research participants in this study will be
limited to men because the domestic violence groups from which the research
participants are being recruited only include men. Further, as noted above, although
the frequency of physical violence by women toward their male partners is similar to
men's toward their partners, male violence has consistently been found to have
resulted in a greater incidence and severity of injuries (Berk, Berk, Loseke, & Rauma,
1983; Cascardi, Langhinrichsen, & Vivian, 1992; Sorenson, Upchurch, & Shen, 1996;
Stets & Straus, 1990). Therefore, male batterers are an important population to study.
The purpose of the present study is to examine neuropsychological deficits,
particularly in the processes of inhibition and inhibitory control, in domestic violence
offenders. Before turning to a review of the literature in this area, several major
theories of domestic violence and some common characteristics of male batterers will
be described.

3
Theories of Domestic Violence
There are various theories as to why domestic violence occurs. No one theory
is able to completely explain or account for all possible variables associated with
domestic violence. Four theories of domestic violence include the social learning
theory, control theory, conflict theory, and the feminist theory. The first theory of
interpartner violence states that violence is used by the offenders to control their
partners (e.g., Coleman & Straus, 1986; Dutton & Strachan, 1987; Jacobson et al.,
1994; Myers, 1995; Pence & Paymar, 1993). Control theory suggests that violence
does not only occur when an argument takes place. Instead, violence (and the threat of
violence) is used as a constant force in a relationship in order to control a partner.
Thus, control theory contrasts with other theories of violence that suggest violence is
periodic and is the result of the inability to cope with stress or to resolve conflict
(Pence & Paymar, 1993). Additionally, this theory contrasts with the current study
because control theory suggests violence is used to control a partner all the time while
the current study hypothesizes that the batterer is unable to inhibit violent impulses
due to frontal-lobe deficits when he is in a conflict situation.
Control theory posits that batterers possess unusually strong needs for control
in intimate, interpersonal relationships. Dutton and Strachan (1987) found that
batterers scored higher on the need for power on the Thematic Apperception Test than
did a group of non-batterers. This tendency is hypothesized to have its origins in
societal messages which reinforce male dominance and the acceptability of violence to
control their female partners (Kantor & Straus, 1987; Straus et al., 1980). Pence and
Paymar (1993) suggests that batterers are informed by cultural messages justifying
dominance and vigorously defend their beliefs as absolute truths. Furthermore, those
in control (e.g., historically, men have been in control of women) use societal
expectations to justify and enforce the relationship of dominance and make extensive
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efforts to obtain general acceptance of the premises that hierarchy is natural.
According to Pence and Payraar (1993) not all men batter even though all men in this
country are raised with the same societal messages. They suggest that the men who
batter often have a history of childhood abuse and are exposed to male role models
who have shown hostile attitudes toward women.
A variety of behaviors are seen as tactics of maintaining control in
relationships. These tactics of control against a female partner include the use of
physical violence, sexual abuse, intimidation (e.g., threatening looks and gestures,
smashing and destroying things, abusing pets, displaying weapons), using coercion
and threats (e.g., making and carrying out threats to hurt her, to leave her, to commit
suicide, to report her to social services, making her drop charges against him),
emotional abuse (e.g., call her names, playing mind games, humiliating her), and using
isolation (e.g., controlling what she does, who she sees and talks to, where she
goes). Additional control tactics include economic abuse (e.g., preventing her from
getting a job, giving her an allowance, not letting her know about or have access to
family income), using male privilege (treating her like a servant, making all the
decisions, being the one to define men's and women’s roles), using children
(threatening to take children away, making her feel guilty about the children, using
visitation to harass her) and minimizing, denying, and blaming (making light of the
abuse, shifting responsibility for abusive behavior). The use of physical assaults is
often infrequent, but it reinforces the power of the other tactics that are used at
random and eventually undermine the women's ability to act autonomously (Pence &
Pay mar, 1993).
In summary, control theory suggests batterers use a variety of tactics to
maintain control of their partners. This theory predicts that physical violence occurs
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when batterers perceive that they are not in control of a situation, that their partner is
gaining too much independence, or that their partner may leave them.
A second theory of domestic violence suggests that violence in society is a
function of cultural group norms and values supporting and sanctioning the use of
violence (e.g., Straus, 1976; Kantor & Straus, 1987; Straus et al., 1980; Wolfgang &
Ferracuti, 1982). Like control theory, feminist theory asserts that violence is
socialized, internalized and culturally approved to subordinate women (Bograd 1988;
Dobash & Dobash, 1992; Pagelow, 1992; Walker, 1979; Yllo & Straus, 1990).
Feminist analysis of domestic violence is firmly lodged in the broader theoretical
framework of male power within the family and society (Yllo, 1993). Feminist
explanations of domestic violence view partner violence as a microcosm of the
patriarchal societal relations between men and women. Violence is described as men's
means of maintaining dominance within a patriarchal marriage. Additionally, domestic
violence is viewed as a "normal" result of the male socialization process in which
domination of women is covertly and overtly reinforced in our society (Dobash &
Dobash, 1992). Like control theory, feminist theory contrasts with the current study
because it suggests violence is used to control a partner all the time while the current
study hypothesizes that the batterer is unable to inhibit violent impulses due to
frontal-lobe deficits when he is involved in conflict situation.
Yllo (1993) argues that other psychosocial theories of domestic violence (e.g.,
social learning and conflict theories) that emphasize that violence is learned in early
childhood ignore the critical issue of gender as most of the violence in our culture is
committed by men. Yllo suggests that other theories have ignore the context of the
violence. In other words, the context of violence is one of institutionalized power of
men over women.
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Instead of viewing violence as a conflict tactic (e.g., Straus 1990), feminists
suggest that it is better conceptualized as a tactic of coercive control to maintain the
husbands' power (Dobash & Dobash, 1992). Violence grows out of inequality within
the marriage and reinforces male dominance and female subordination in the home and
outside o f i t Control tactics such as physical violence, intimidation, coercion and
threats, emotional abuse, isolation, and economic abuse have been identified through
research based on extensive interviews with battered women and batterers (e.g.,
Jones & Schechter, 1992). YIlo (1993) suggests that the picture of domestic violence
that develops is one of domination rather than one of conflict of interest. Feminist
theory is very similar to conflict theory. The primary difference is the feminists'
emphasis on gender issues (i.e., men's dominance o f women is similar to the
patriarchal society as a whole).
Therefore, feminist theory states that when men do not get their way in a
relationship they use violence. Violence is used by men to dominate their female
partner. According to feminist theory, the use of violence is seen as acceptable at a
societal level because women are subordinate to men and thus the violence is
reinforced both because it is socially acceptable and because it is effective in
controlling women. In summary, feminist theory suggests batterers use a variety of
tactics to maintain control of their partner. This theory predicts that physical violence
occurs when batterers perceive that they are not in control of a situation or when their
female partner is too independent or has too much power in the relationship.
Social learning theory is a third theory of domestic violence. This theory
suggest that aggression and violence are learned behaviors that are modeled by family
members and peers (e.g., Bandura, 1986; Dutton, 1988; O'Leary, 1988). In other
words, violent responses are shaped through the batterers’ learning history. Social
learning theory views biological factors, observational learning, and reinforced
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performance as the main origins of aggressive behavior. Biological factors such as
activity level, physical stature, and musculature set limits on the type of violent
responses that can be developed, influence the rate at which learning progresses, and
predispose individuals to perceive and leam critical features of their immediate
environment (Bandura, 1979). According to O’Leary, men are bigger and stronger than
women which enable them to behave violently, but the activation of the violence
depends on appropriate stimulation and is subject to cognitive control (e.g., external
or self-reinforcement, punishment, vicarious reinforcement, or feedback from their
belief system). From a social learning perspective, males may be biologically
predisposed to act aggressively because of their larger physical stature, since they
inherit greater musculature than do females. This musculature increases the
probability that physical violence will produce their intended effect, thereby generating
reward for the batterer.
Observational learning is a major determinant of the acquisition of violent
behaviors (Bandura, 1986). Through observational learning the individual develops a
conception of how a behavior is performed through modeling. Studies that indicate a
higher likelihood of domestic violence in a male population who witnessed their
mothers being assaulted by their fathers or who were physically abused themselves
provide data consistent with an observational acquisition of violent behavior (e.g.,
Caesar, 1988; Fagan et al., 1983; Fitch & Papantonio, 1983; Hamberger & Hastings,
1986a; Hotaling & Sugarman, 1986; Kalmuss, 1984; Rosenbaum, Cohen, &
Forsstrom-Cohn, 1991; Telch & Lindquist, 1984). Straus, Gelles, and Steinmetz
(1980) found that males who had observed parents attack each other were three times
more likely to have assaulted their wives than were those who had not witnessed
such attacks. Social learning theory does not assume that any behavior observed will
be practiced. For a behavior to be acquired, it must be rewarded or at least not
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punished (e.g., wife discontinues insubordinate statements or actions and/or no police
intervention or his wife does not leave him).
Social learning theory also emphasizes symbolic modeling as an important
source of response acquisition. Hence, any new behaviors introduced by salient
examples (e.g., television portrayals of the macho use of violence) may also be
integrated into a individuals responses. Social learning theory also describes how
aggressive behaviors can be acquired through direct experience and shaped through
trial and error. Although modeling sources for aggression are universally present,
successful enactments of aggression can rapidly entrench an aggressive habit. For
example, Patterson, Littman, and Brickner (1967) reported how passive children could
be shaped into aggressors through a process of victimization and successful
counteraggression. Passive children who were repeatedly victimized, but who
occasionally succeed in stopping attacks by counteraggression, not only increased
their defensive fighting but began to initiate attacks of their own.
Social learning theory holds that acquired violent behaviors will not be
demonstrated unless an appropriate stimulus or instigator exists in the contemporary
determinants in the environment. The contemporary determinants include stressful,
frustrating, and provoking antecedent events, deficits in decision making, deficits in
the ability to solve problems, and reinforced performance. Many social learning
theorists (e.g., Bandura, 1986; Dutton, 1988; O'Leary, 1988) stress that reactions to
events are cognitively mediated by the batterers' perceptions and appraisals of what
has happened and expectations of what will happen next in this situation. The
appraisals and expectations o f the batterers are important mediators of their
behavioral choices. In other words, violent behavior may occur during a fight with a
female partner if the batterer perceives that he is loosing the argument and that he will
be able to physically overpower his partner. Further, violence is likely in this situation
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if the batterer has been reinforced in the past for using violence or he has observed
that others have been rewarded for using violence (i.e., vicarious reinforcement).
In summary, social learning theories suggest batterers have observed other
persons (e.g., parents) get what they want in a situation (or learn to respond to a
situation) by resorting to violence. Thus, when they are in a stressful or frustrating
situation and they are not able to solve a problem effectively, they will resort to
violence in order to get what they want. Further, the violent behavior is reinforced
because the use of violence produced the desired outcome and possibly avoided
negative outcomes (e.g., being arrested or having their partner leave them). Therefore,
the social learning theory suggests that violence is more likely to occur in the future
when the batterer is unable to solve a problem. Social learning theory is compatible
with the present study. Batterers could have learned to use violence by trial and error
and by observational learning. During an argument with a female partner, violence is
one of the batterers’ behavioral choices and is perhaps more familiar to him than
effective problems solving or conflict resolution. Even if he chooses to try not to use
violence he may not be able to inhibit his behavior if he has frontal lobe deficits which
affect inhibition.
Conflict theory is related to both the social learning and control theories
because it states that batterers learn to use violence in conflicts in order to get what
they want. However, conflict theory has focused more attention on the interdependent
nature of the relationship between the batterer and victim. Conflict theory recognizes
that conflict is a normal, inevitable, and even necessary part of a relationship
(Dahrendorf, 1968; Sprey, 1969; Straus, 1990). Conflict is a power struggle for the
maintenance of a certain kind of social order. Marital conflict occurs between members
who hold very different positions in this social order. Conflict naturally occurs as
individuals attempt to further their own interests and to resolve inevitable conflicts of
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interest. From the perspective of conflict theory, violence is viewed as a powerful
method of resolving conflict when other types of conflict resolution have failed.
Straus (1979) suggests that violence is on a continuum of conflict resolution,
ranging from discussions to assault with a weapon. Straus and Gelles (1990)
developed the Conflict Tactics Scales (CTS), an instrument that has been widely used
to assess marital aggression. The CTS lists eighteen behaviors ranging from calm
discussion to the use of weapons to resolve conflict, and asks respondents to indicate
how often during the past year these behaviors were employed with respect to
disagreements with their partner. The CTS has been used by researchers who
advocate the conflict theory of domestic violence to describe the types of conflict
tactics couples use to resolve conflicts as support of this theory. According to Straus
(1990), the severity and frequency of conflict and the conflict resolution style of the
couples will directly influence the tendency of the batterer to engage in violence
instead of using another conflict tactic.
In summary, conflict theory states that conflict is a normal, inevitable, and even
necessary part of a relationship. When batterers are confronted with stressful or
frustrating situations in which they are not able to solve a problem effectively with
other conflict tactics, they will resort to violence in order to get what they want (i.e., to
resolve the conflict). Like social learning theory, conflict theory is compatible with the
present study. During a conflict with a female partner, violence is one of the batterers’
choices to use to solve the conflict and is perhaps more familiar to him than other
problems solving or conflict resolution tactics. However, even if he chooses to try not
to use violence he may not be able to inhibit himself if he has frontal lobe deficits
which affect inhibition.
To summarize, the psychosocial theories of domestic violence predict that
domestic violence occurs because men learn from our patriarchal society that violence
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towards women is justified to control or subordinate them (i.e.t control and feminist
theories). Additionally, violence occurs because men leam that violence is effective
(i.e., social learning theory) and violence is one conflict tactic available to use during
inevitable conflict with spouses (i.e., conflict theory). Although the psychosocial
theories are not being examined in the present study, it appears that the social
learning and conflict theories are compatible with the present study because even if
the batterers choose another strategy other than violence to attempt to resolve
conflict they may have difficulty stopping themselves from reacting violently if they
have frontal-lobe deficits which affects inhibition. On the other hand, the control and
feminists theories of domestic violence are discrepant from the current study because
violence is not viewed as a periodic behavior that occurs only during conflict. Violence
or the threat of violence, instead, is used at all times to control the female partner.
Characteristics of Domestic Violence Offenders
Research in the area of domestic violence has identified numerous
characteristics of batterers that are correlated with the incidence of domestic violence.
These characteristics provide a picture of the average, or typical, batterer. Although
found among individuals in all walks of life, domestic violence is more common among
those who are poor, unemployed, hold low-prestige jobs, are between the ages of 18
and 30 years, and who are poorly educated (e.g., Hotaling & Sugarman, 1986;
Roberts, 1987; Sorenson et al., 1996; Stets & Straus, 1989, 1990; Straus & Gelles,
1986). Closely related to the topic of this study, a number of investigations have found
that batterers have impulsive personality dispositions and are less able to control or
inhibit impulses and aggressive behavior, and therefore they tend to use violence in
more than individuals whom are not as impulsive (i.e., who can control their impulses;
Bernard & Bernard, 1984; Faulk, 1974; Hastings & Hamberger, 1988; Hershom &
Rosenbaum, 1991; Mason & Blankenship, 1987; O'Leary & Curley, 1986; Rosenbaum
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& O’Leary, 1981; Symonds, 1979). Personality disorders are common among domestic
violence perpetrators (e.g., Beasley & Stoltenberg, 1992; Flournoy & Wilson, 1991;
Greene, Coles, & Johnson, 1994; Hale, Duckworth, Zimostrad, & Nicholas, 1988;
Hamberger & Hastings, 1986; Hastings & Hamberger, 1988; Kalichman, 1988).
Antisocial Personality Disorder and Borderline Personality Disorder are the most
frequently diagnosed personality disorders in batterers (e.g., Beasley and Stoltneberg,
1992; Flournoy and Wilson, 1991; Hale, Duckworth, Zimostrad, & Nicholas). One of
the main characteristics of the Antisocial Personality Disorder and the Borderline
Personality Disorder is impulse control. This impulsiveness may be associated with
violent behavior in batterers with these personality disorders in that they may have
difficulty inhibiting their impulses when they are in conflictual situations. However,
frontal lobe deficits may, in part, contribute to these inhibition difficulties. In other
words, it is possible that batterers’ difficulty inhibiting impulses are due to functional
frontal lobe deficits and not solely to personality characteristics.
Furthermore, alcohol abuse is a reported problem for 20% to 80% of abusers,
and drug abuse is reported from between 18% to 35% of domestic violence offenders
(e.g., Coleman & Straus, 1983; Fagan, Stewart, & Hansen, 1983; Fitch & Papantonio,
1983; Kantor & Straus, 1987; Schuerger & Reigle, 1989; Stewart & deBlois, 1981;
Telch & Lindquist, 1984; Van Hasselt, Morrison, & Bellack, 1985). As children, 60%
to 80% of batterers were physically abused by their parents and 15% to 71%
witnessed violence between their parents (e.g., Caesar, 1988; Fagan et al., 1983;
Fitch & Papantonio, 1983; Hamberger & Hastings, 1986a; Hotaling & Sugarman,
1986; Kalmuss, 1984; Rosenbaum, Cohen, & Forsstrom-Cohn, 1991; Telch &
Lindquist, 1984). The fact that a large percentage of batterers either witnessed or
experienced violence in the home during childhood lends support to both the social
learning and feminist theories described earlier. The social learning and feminist
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theory suggests that the use of violence against a female partner is a learned behavior
(i.e., it is learned by observing parents and other people use violence to get what they
want).
Other characteristics of domestic violence offenders include a tendency to
attribute negative intent to spousal behaviors (e.g., Holtzworth-Munroe &
Hutchinson, 1993), low self-esteem and dependency on their spouse (e.g., Bernard &
Bernard, 1984; Goldstein & Rosenbaum, 1985; Hotaling & Sugarman, 1986; Murphy,
Meyer, & O’Leary; Neidig, Friedman, & Collins, 1986; Sonkin, Martin, & Walker,
1985), a lack o f spouse-specific assertiveness (e.g., Dutton & Strachen, 1987; Maiuro,
Cahn, & Vitaliano, 1986; O'Leary & Curley, 1986), social status inconsistency and
status incompatibility with their spouse (e.g., Homung, McCullough, & Sugimoto,
1981), and a tendency to externalize blame (e.g., Bernard & Bernard, 1984; Colman,
1980; Holtzworth-Munroe, 1988; Wetzel & Ross, 1983).
The purpose of the present study is to examine an area related to domestic
violence that has largely been ignored. Most of the research to date has focused on
sociocultural, psychosocial, and personality factors reviewed above that are related to
domestic violence. The present study will examine neuropsychological deficits,
particularly inhibition and inhibitory control, in domestic violence offenders. Next, a
review of the research literature on inhibition and research that has examined
neuropsychological deficits associated with violent behavior will be described.
inhibitiQn Research
Cognitive interference and inhibition has been studied since the late-nineteenth
century (Dempster, 1995). Muller and Schumann (1894) found that learning of a
second list of items interfered with the memory of the first list. This phenomena is
called retroactive inhibition (Murray, 1976). Many studies on interference were
conducted over the next thirty years. By 1932 McGeoch concluded that retroactive
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interference was a significant cause for forgetting. Underwood (1957) demonstrated
that in addition to retroactive interference, proactive interference makes a significant
contribution to forgetting.
During the neoclassical period, the study of inhibition and interference took on
the flavor of cognitive psychology (Dempster, 1995). Researchers formulated their
questions on interference in terms of encoding, storage, retrieval and memory. HayesRoth (1977) showed that proactive interference between two related propositions is
most likely if the first-learned proposition is moderately well learned. However,
minimally learned and over learned propositions do not result in proactive inhibition.
The study of interference was applied to everyday problems such as eyewitness
testimony (Loftus & Palmer, 1974) and memory for school-like material (Dempster,
1988) and news items (Gunter, Clifford, & Berry, 1980).
During the modem period, relective attention research has shown that a
function of selective attention is the inhibition of irrelevant stimuli (Dempster, 1993).
Inhibition has also been studied in the neurosciences. The frontal cortex has been
implicated in the ability to resist interference (e.g., Fuster, 1989, Luria, 1966).
Recently the frontal cortex has been studied to validate interference theories of
cognitive development, aging, and individual differences (Dempster, 1995). Children,
older adults, and individuals with frontal lobe lesions demonstrate similar performance
deficits (i.e., increased perseverative errors) on inhibition measures such as the
Wisconsin Card Sorting Test (Dempster, 1992). Similar to research in the
neurosciences, the present study will examine inhibition related to frontal lobe deficits.
Neuropsychological Deficits Associated with Violent Behavior
Previous studies have shown that neurological deficits may be a factor in
violent behavior (e.g., Bryant, Scott, & Golden, 1984; Bach-y-Rita, Lion, Climent et
al., 1971; Goldstein, 1974; Elliot; 1978, 1982; Lishman, 1978; Mark & Ervin, 1970).
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Lishman (1978) suggested that aggression results from frontal lobe damage — which
in turn produces reduced impulse and inhibitory control. Therefore, if individuals have
frontal lobe deficits which affect their ability to inhibit impulses, they may not be able
to stop, or have considerable difficulty stopping themselves, from using violence when
they become angry. Price, Daffner, Stowe, and Mesulam (1990) have demonstrated
that the orbitofrontal cortex exercises control over lower limbic centers, and that
damage to the orbitofrontal cortex has been associated with increases in aggression.
Not surprisingly, violent persons frequently show evidence of poor control and lack of
adequate inhibition (Mark & Ervin, 1970). Obviously if there is not brain damage,
there has to be alternative explanations of why violent individuals behave violently.
For example in the case of batterers, the social learning and feminist theories
suggests that the use of violence against a female partner is a learned behavior (i.e., it
is learned by observing parents and other people use violence to get what they want,
e.g. Bandura, 1986; Dobash & Dobash, 1992). Additionally, the control theory
suggests batterers use violence to control their partners (e.g., Pence & Paymar,
1993). The conflict theory suggests violence is used to solve conflict (e. g.,
Dahrendorf, 1968).
A number of investigators have suggested that frontal lobe deficits are related
to disinhibition (Elliot, 1987,1992; Jarvie, 1954; Luria, 1966). Luria (1966) theorized
that the frontal lobe has an integrative, coordinative and inhibitory function. The frontal
lobe is necessary for goal-directed sequential motor programs and for following verbal
commands. Frontal lobe lesions can cause a tendency towards impulsive actions
because the frontal lobe is the part of the brain that control inhibition. When the frontal
lobe is damaged, the individual’s ability to inhibit their impulses is sometimes
diminished (Elliot, 1992).
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Perseveration, operationally defined as an abnormal repetition of a specific
behavior such as motor movements, verbalizations, sorting tests, drawings, writing,
and tracldng tests, is a common sign of frontal lobe pathology (Halstead, 1947; Luria,
1973, Luria, Pribram & Homskaya, 1964). The course o f goal-directed activities in
patients with frontal lobe lesions is frequently characterized by perseverative
responding with repetition of the same behavior over and over again. In individuals
with frontal lobe deficits, Luria (1973) suggests that the ability to override or regulate
perseverative responding is not as effective as it is in normal individuals. In other
words, because the frontal lobe is involved in inhibiting behavior, a frontal lobe lesion
could cause a deficit in the ability to inhibit perseverative responding. As a result, the
individual with these frontal lobe deficits exhibits inhibitory deficits (Gorenstein &
Newman, 1980).
The purpose of the present study is to examine functional neuropsychological
deficits (i.e., deficits with no identified organic etiology such as a stroke or head
injury) related to inhibition deficit in male batterers. Neuropsychological deficits,
particularly frontal lobe deficits, have been studied in four major populations relevant
to the present research: psychopaths and violent criminals, juvenile delinquents,
attention deficit hyperactive children, and sexual offenders. Next, research examining
frontal lobe deficits in these populations will be reviewed.
In studying psychopaths, Gorenstein (1982) sampled twenty male
psychopaths and twenty-three male controls from a psychiatric hospital. The
participants were assigned to groups based on two self-report measures: a self-report
version of the Research Diagnostic Criteria (Spitzer, Endicott, & Robins, 1975), for
which no psychometric data is offered; and the Socialization scale (Gough, 1969). The
Socialization scale score was not considered if the participant scored at least twice
the number of criteria needed for an antisocial personality disorder diagnosis; these
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participants were assigned to the psychopathic group regardless of their Socialization
score. Independent validation of the antisocial personality disorder diagnosis was
used by having psychiatric residents rate the patients on CleckJey's (1976) sixteen
diagnostic criteria for psychopathy. However, reliability quotients were not reported
on the residents' ratings. Thus, the treatment participants may not be labeled as
psychopaths with certainty.
Four neuropsychological instruments (i.e., Wisconsin Card Sorting Test,
Sequential Matching Memory Task, Necker Cube, S troop Test) were used to measure
frontal lobe deficits in Gorenstein’s (1982) study. The first instrument was the
Wisconsin Card Sorting Test (Berg, 1948; Grant & Berg, 1948). The Wisconsin Card
Sorting Test (WCST) has been shown to differentiate patients with frontal lobe
damage from normal controls and from patients with lesions in other parts of the brain
on the number of perseverative errors committed on this task (Drewe, 1974; Milner,
1963; Robinson, Heaton, Lehman, & Stilson, 1980). Four stimulus cards that vary
along the dimensions of color (red, blue, yellow, green), form (circles, triangles, stars,
crosses), and number (1, 2, 3, 4) are presented to the participants. The participants
are instructed to sort decks of cards in front of the four stimulus cards. After each card,
the participants are informed of whether they were right or wrong. After the
participants sort 10 consecutive cards correctly, the principle of sorting is changed.
Initially, the correct sorting principle is color. The principle then changes (after 10
correct responses) to form, and finally to number. Perseverative errors are derived
from the Wisconsin Card Sorting Task and are relevant to frontal lobe dysfunction.
Perseverative errors are incorrect responses which persisted even after a previously
established principle even though the sorting principle has changed.
Next, the Sequential Matching Memory Task (SMMT; Collier & Levy,
undated; see also Lezak, 1983) is intended to measure frontal lobe disruption effects.
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In this task participants are presented with a deck of cards each of which has either a
plus or a minus sign on it. As the examiner exposes the cards one by one, the
participants must state the sign that appeared two cards prior to the card that
currently is being shown. In order to be successful on this task, the participants must
persevere in holding the sign that is two cards removed in short-term memory without
interference from the sign that is one card removed. Patients with frontal lobe lesions
have been found to commit more errors on the Sequential Matching Memory Test than
both organic and psychiatric controls (Lezak, 1983).
The Necker Cube is a measure of perceptual instability. Participants observe a
two-dimensional drawing of a cube and report the number of reversals in perspective
that they experience over a 90-second period. Teuber (1964) has shown that
participants with frontal lobe lesions report a greater number of reversals.
The Stroop (1935) Test includes two phases. In the first phase (or control
trial), the participant is presented with 50 color words (e.g., "blue," "red," etc.); the
color of the ink with which these words are printed does not match the color word
(e.g., the word "red" is never printed in red ink). The participant is then told to read
each of the words. In the second phase (or disruption trial phase), the participant is
required to state out loud the ink color for each word as quickly as possible. The
competing response tendency in this phase is to read the names instead of the ink
color. The normal interference effect occurs when the disruption trial has slower times
as participants must inhibit the tendency to read the word and to, instead, state the
color of ink. The absence of a normal inhibitory tendency (i.e., reduced inhibition) on
this task would produce quicker times on the disruption trial — as the tendency to read
the word names does not occur. Lower interference scores have been reported in
aggressive participants (Foster & Hillbrand, 1993; Jensen & Rohwer, 1966).
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The results of the Gorenstein (1982) study showed that the psychopathic
group made significantly more perseverative errors on the Wisconsin Card Sorting
Test than did the control group. Again, perseverative errors are incorrect responses
which continued to follow a previously established sorting principle even though the
sorting principle has changed and was now incorrect. Additionally, the psychopathic
group made more Necker Cube reversals, and more errors on the Sequential Matching
Memory Task than did the control group. No significant differences were found on the
Stroop Test between psychopaths and controls. Gorenstein (1982) concluded that the
results provide support for the hypothesis that psychopaths have frontal lobe deficits
because the psychopaths’ performance is similar to performance observed in patients
with frontal lobe lesions. These patients exhibit impaired cognitive flexibility and a
deficiency similar to perseveration in cortically damaged patients.
Hoffman, Hall, and Bartsch (1987) attempted to replicate Gorenstein's (1982)
study. Participants in the Hoffman et al. (1987) study were male inpatients at a
psychiatric hospital. All participants had a diagnosis of alcohol dependence or alcohol
abuse. Participants were assigned to psychopathic and control groups using
Gorenstein's (1982) methods. The psychopathic and control group did not significantly
differ on the frontal lobe measures (Necker Cube, Sequential Matching Memory Test,
and Wisconsin Card Sorting Test). Thus, support was not found for Gorenstein's
(1982) hypothesis that psychopaths have frontal lobe deficits similar to patients with
frontal lobe lesions.
Hare (1984) also studied the relationship between psychopathy and frontal
lobe deficits. He used the DSM-in and the Psychopathy Checklist (Hare, 1980) to
assign male prison inmates to either a low, medium, or high psychopathy group. This
procedure is an improvement over Gorenstein’s (1982) study as these measures have
increased levels of reliability and standardization and Hare (1984) controlled for
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education, age, general cognitive ability, and substance abuse effects. Contrary to
Gorenstein (1982), Hare did not find significant differences on performance on the
Wisconsin Card Sorting Test (WCST), Sequential Matching Memory Test (SMMT),
or Necker cube reversals between the three psychopath groups and the control group.
Sutker, Moan, and Allain (1983) also failed to show differences between incarcerated
male psychopathic felons and normal controls on the Wisconsin Card Sorting Test.
Thus like Hoffman, Hall, and Bartsch (1987), Hare (1984) and Sutker, Moan, and
Allain (1983) did not find support for Gorenstein’s (1982) hypothesis that
psychopaths have frontal lobe deficits similar to patients with frontal lobe lesions. In
other words, support was not found for the hypothesis that psychopaths’ impulsive
and aggressive behavior is related to frontal lobe deficits.
Fedora and Fedora (1983) examined neuropsychological deficits in
psychopathic and nonpsychopathic male criminals. Compared to a control group, both
the psychopathic and nonpsychopathic male criminals had greater performance deficits
on tasks related to anterior or frontal lobe activity and impulsivity functioning. The
psychopathic groups showed significantly greater deficits on the Trail Making Test
Part B from the Halstead-Reitan Neuropsychological Battery (Reitan & Wolfson,
1985). Part B o f this test requires the participant to connect numbers and letters in a
alternating sequence (i.e., 1-A, 2-B, 3-C, etc.). This task draws on the participant's
ability to regulate competing response sets because they must resist connecting
numbers in a sequential fashion. Instead, they must alternate between numbers and
letters. Therefore, this measure is potentially relevant to the screening of frontal lobe
deficits because individuals with inhibitory deficits may not be as good at inhibiting the
competing response. Those individuals who have difficulty inhibiting the competing
response would have slower completion times on this measure because they would
have more difficulty stopping themselves from connecting the numbers in a sequential
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fashion and instead alternate between numbers and letters. The psychopathic groups
showed significantly greater deficits on the Trail Making Test B as they had slower
completion times than did the control group.
Fedora and Fedora (1983) also predicted that the control group would perform
more poorly than the psychopathic and nonpsychopathic criminal groups on the Stroop
Test. There was a trend toward significance in this regard as the control group
(compared to the psychopaths) had slower times (but not statistically significant) on
the disruption phase, and slower times indicate a normal inhibitory tendency. The
absence of a normal inhibitory tendency (i.e., reduced inhibition) on this task produces
quicker times on the disruption trial -- as the tendency to read the word names does
not occur. On the other hand, significant differences were not found on the Wisconsin
Card Sorting Test (WCST). Overall, this study supported the hypothesis that male
criminals had greater performance deficits on tasks related to frontal lobe functioning.
Again, the criminals' behavior may be due to these specific neuropsychological deficits.
In studying criminals, Yeudall and Fromm-Auch (1979), compared criminals,
depressed patients, and normal controls that had been referred for neuropsychological
testing on the Halstead-Reitan Neuropsychological Battery (Reitan & Wolfson,
1985). The comparison groups were not matched for age, education, or socioeconomic
class. The results suggest that the criminal and depressed groups had significantly
more anterior (including frontal lobe) neuropsychological deficits than the control
group. This study does not reveal any deficits that are particularly related to criminal
behavior but this pattern could be the results of the confound of age, education, or
socioeconomic differences between groups.
In a second study completed by Yeudall and Fromm-Auch (1979), violent
criminals were compared to normal controls on the Halstead-Reitan
Neuropsychological Battery (Reitan & Wolfson, 1985). A nonviolent criminal group
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was not included in the study. The groups were matched for age and handedness but
not for education and socioeconomic class. Significant differences in anterior (including
frontal lobe) dysfunctions were found between the two groups. However, without the
inclusion o f the nonviolent criminal group it cannot be determined whether the
differences are due to violence or criminal behavior.
Neuropsychological deficits, particularly, frontal lobe deficits, have also been
studied in juvenile delinquent populations. Lueger and Gill (1990) compared male
conduct disorder adolescents with a control group matched on age, education,
substance abuse, and socioeconomic status. Lueger and Gill used neuropsychological
measures used by other researchers who have investigated disinhibition related to
frontal lobe deficits in adults and these measures include the Wisconsin Card Sorting
Test (WCST), Sequential Matching Memory Task (SMMT), and Trails B. The
Conduct Disorder participants made significantly more preservative errors on the
Wisconsin Card Sorting Test and more errors on the Sequential Matching Memory
T est The two groups did not differ on Trails B completion time. Lueger and Gill (1990)
examined cognitive measures that are not related to frontal lobe deficits to try to
demonstrate that the conduct disorder group did not have a general cognitive deficit
compared to the control group. The variables included the Trails A completion time,
number of categories achieved on the Wisconsin Card Sorting Test, and the number of
nonperseverative errors on the Wisconsin Card Sorting Test. The two groups did not
differ on these measures. Therefore, the difference between the two groups on the
frontal lobe measures are not attributed to general cognitive deficits. Instead, Lueger
and Gill (1990) concluded that difference between the groups on the Wisconsin Card
Sorting Test and the Sequential Matching Memory Test indicate the juvenile
delinquent had more frontal lobe deficits than did the control group. Thus, the
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aggressive and impulsive behaviors of the conduct disorder adolescents may be
related to frontal lobe deficits.
Other neuropsychological studies of juvenile delinquent populations have
sampled a much wider range of cognitive functioning than just frontal lobe deficits
(e.g., Brickman, McManus, Grapentine, & Alessi, 1984; Fitzhugh, 1973; Krynicki,
1978; S€quin, Pihl, Harden, Trenblay, & Boulerice, 1995; Spellacy, 1977; Tarter,
Hegedus, Winsten, & Alterman, 1984; Yeudall, Fromm-Auch, & Davies, 1982).
These studies report neuropsychological deficits in different areas o f the brain that are
pronounced and prevalent in the juvenile delinquent samples. For example, Yeudall,
Fromm-Auch, and Davies (1982) administered the Halstead-Reitan
Neuropsychological Battery to male and female adolescent delinquents and male and
female adolescent controls. No significant differences were found between the two
groups in handedness, gender, or age but the groups were not matched on education,
socioeconomic status, or chemical use. Further, compared to the delinquent group, the
control group had significantly higher Full Scale, Performance and Verbal IQs on the
Wechsler Intelligence Scale for Children-Revised (Wechsler, 1974). The results of
the study suggest anterior (including frontal lobe) deficits were greater in the
delinquent group than in the control group. Therefore, support for the hypothesis that
delinquent adolescents have more neuropsychological (including frontal lobe) deficits
that controls and that these deficits may be related to their lack of inhibition in
committing aggressive and impulsive acts.
Some investigators have also tested the hypothesis that frontal lobe deficits
are related to disinhibition in attention-deficit hyperactive (ADHD) children.
Gorenstein, Mammato, and Sandy (1989) hypothesized that compared to a control
group, inattentive-overactive children would have greater frontal lobe deficits on
neuropsychological measures sensitive to frontal lobe deficits. The inattentive-
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overactive group were elementary school students who had been referred for
disruptive behavior problems and who had been rated as high on the inattentionoveractivity subscale of the IOWA Conners' Teacher's Rating Scale (Loney & Milich,
1982). The control group came from the same school and did not differ on age or
Wechsler Intelligence Scale for Children-Revised (WISC-R) Vocabulary subtest
scores (Wechsler, 1974). The two groups differed significantly on levels of aggression
based on scores on the Aggression subscale of the IOWA Conners' Teacher's Rating
Scale (Loney & Milich, 1982) and gender. The inattentive-overactive group had 20
males and one female while the control group had 11 males and IS females. As
predicted, the inattentive-overactive group made significantly more perseverative
errors (but not nonperseverative errors) on the Wisconsin Card Sorting Test
(WCST), more errors on the Sequential Matching Memory Test (SMMT), and
reported more reversals on the Necker Cube (compared to the control group). Further,
the inattentive-overactive group showed predicted performance deficits on Trails B;
the inattentive-overactive group had slower response times on Trails B than did the
control group. Those individuals who have difficulty inhibiting the competing response
would have slower completion times on this measure because they would have more
difficulty stopping themselves from connecting the numbers in a sequential fashion and
instead alternate between numbers and letters. The control group actually had faster
times than the inattentive-overactive group on the Stroop Color-Word Test. This
effect is opposite of what was predicted because it was predicted that the inattentiveoveractive group would have reduced inhibition. The absence of a normal inhibitory
tendency (i.e., reduced inhibition) on this task produces quicker times on the
disruption trial — as the tendency to read the word names does not occur. The results
of a discriminant function analysis indicate that 84.6% of the control group and 61.1% of
the inattentive-overactive group could be correctly classified by their performance on
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the frontal lobe measures. The results of this study indicate that the inattentiveoveractive group has greater frontal lobe deficits than the control group.
Chelune (1986) also examined frontal lobe deficits in Attention Deficit
Disorder (ADD) children. Compared to the control group, the ADD children had
significantly more perseverative errors on the Wisconsin Card Sorting Test which
suggests they had more difficulty with inhibitory control. Again, these results support
the hypothesis that populations who have inhibitory control problems such as ADD
children have frontal lobe deficits. The frontal lobe deficits may be contributing to the
disinhibition difficulties.
A fourth group in which neuropsychological deficits have been studied is sexual
offenders. Sexual offenders (compared to non-offending controls) have greater
neuropsychological impairment (e.g., Hucker et al., 1988; Langevin, Wortzman,
Kickey, Wright, & Handy, 1988; Langevin, Wortzman, Wright, & Handy, 1989). For
example, Langevin et al. (1989) examined pedophiles, sexual aggressors toward
adults, incest offenders, and nonviolent nonsex offender controls. Pedophiles
(compared to non-offending controls) showed significantly more impairment on the
Halstead-Reitan Neuropsychological Battery. Both heterosexual and homosexual
pedophiles showed more frontal lobe rigidity and impulsiveness, as compared to incest
perpetrators and sexually aggressive (toward adults) individuals. Thus, these results
indicate that pedophiles have more overall neuropsychological deficits than do the
normal control group. However, the results are varied in regards to differences
between different types of sexual offenders (i.e., pedophiles, sexual aggressors
toward adults, incest offenders). Langevin et al. (1989) suggests that more research
is needed to better understand the differences between the types of sexual offenders.
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Research on Neuropsychological Variables Related to Batterers
In contrast to studies examining psychopaths and delinquents, research
dealing with male batterers has been sparse. The literature has recently
systematically examined the neurological status of male batterers. Perhaps
neuropsychological variables have not been studied with this population because
neuropsychology is a relatively new area of study and that research has focused on
other less specialized populations. Rosenbaum and colleagues (Rosenbaum & Hoge,
1989; Rosenbaum et al., 1994; Wamken, Rosenbaum, Fletcher, Hoge, & Adelman,
1994) have indicated a positive relationship between closed head injury and marital
violence. In a uncontrolled, nonblind study using self-report, it was found that 61.3% of
male batterers reported having a head injury that was diagnosed as concussion or
causing loss of consciousness (Rosenbaum & Hoge, 1989). A batterer was
considered to have a closed head injury if he reported that a concussion had been
diagnosed by a physician or if he indicated that he had lost consciousness as a result
of an injury.
Rosenbaum et al. (1994) compared male batterers, non-violent maritally
discordant men, and satisfied married men on reported head injuries. Batterers had
significantly less education and lower occupational status than both the non-violent
maritally discordant men and satisfied married men groups. The participants were
interviewed by a physician who was not informed of the participants' group
membership or history of aggression. The batterers group reported significantly more
closed head injuries than the two comparison groups. Fifty-three percent of the
batterers, 25% on the non-violent maritally discordant men and 16% of the
satisfactorily married men had a history of significant closed head injury. Logistic
regression analysis showed that head injury was a significant predictor of being a
batterer. The logistic regression analyses which statistically controlled for age,
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education, ethnicity, and occupational status indicated that a history of significant head
injury increased the chances of marital aggression almost sixfold. In 93.1% of the
head-injured batterers, the head injury preceded the first instance of marital
aggression.
Wamken et al. (1994) approached this topic from a different angle. They tried
to determine whether head injured men are at an increased risk for using physical
aggression against their significant others. A group of head injured men was compared
to a group of orthopedically injured men on the Conflict Tactics Scale (CTS; Straus,
1979). This scale has been widely used to measure marital aggression. The head
injured group had significantly less education and lower status jobs. No significant
differences on the Conflict Tactics Scale based on both the men's self-report and their
female partner’s self-report were found. Wamken and colleagues (1994) suggest that,
although the predicted hypothesis was not supported, the head injured participants are
at an increased risk for marital aggression because there were significant betweengroup differences on variables that are expected to covary with battering. For
instance, head injured men reported more post-injury problems with their temper, more
arguments both with their female partners and with others, reduced self-control, and
more yelling. Their female partners also reported that the men displayed an increased
tendency to smash objects, to get into more frequent fights, and increased verbal
abuse.
Only one study was found in which neuropsychological impairment in batterers
was studied using objective measures. Else, Wonderlich, Beatty, Christie, and Staton
(1993) administered the Wisconsin Card Sorting Test (WCST) to twenty-one
batterers and twenty-one nonbatterers. None of the participants had reported a
history of head injury, serious medical illness, or psychiatric illness. No significant
differences between groups were found on age, race, education, socioeconomic status,
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alcohol abuse, depression, or the Wechsler Adult Intelligence Scale-Revised (WAISR) Vocabulary and Block Design subtests. The two groups did not differ on their
performance on the Wisconsin Card Sorting Test but both groups performed below
published norms for men of similar age and education on this measure (Heaton, 1981).
The results of this study suggest that although batterers' performance is lower on the
Wisconsin Card Sorting Test than that of men in the normative sample, their
performance was not significantly lower than that of the control group. It is possible
that batterers and control group both have some frontal lobe deficits. Although the
control group have not physically abused a female partner, they may have trouble with
inhibition in other areas.
The Present Study
Until recently, the majority of the research testing theories of domestic violence
and the etiologies of batterers has focused primarily on sociocultural and psychosocial
factors such as needs for control and types of conflict resolution. Neuropsychological
variables, including inhibition, have largely been ignored. Perhaps neuropsychological
variables have not been studied with this population because neuropsychology is a
relatively new area of study and that research has focused on other less specialized
populations. This area of study would seem particularly relevant in that previous
research has demonstrated the importance of neuropsychological variables in related
populations with inhibitory difficulties (i.e., psychopaths and attention deficit
hyperactive children). Additionally, neuropsychological variables are potentially
important in understanding the etiology and development of possible future treatment
interventions for domestic violence. For example, in addition to the interventions
treatment programs now use to address psychosocial factors related to domestic
violence, interventions can be included for men with inhibition problems which teach
them how to better stop themselves (e.g., self-talk) and make better decisions. The
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purpose of this study is to examine frontal lobe deficits, particularly inhibition, as it
relates to male batterers who do not have a history of major neurological illnesses
(e.g. strokes, head injuries, concussions).
Dependent Measures
The present study will employ measures of cognitive inhibition and control,
reaction time, vocabulary ability, alcohol screenings, and a demographic questionnaire.
The Wisconsin Card Sorting Task (WCST) is a measure of cognitive control and
inhibition. It measures perseverative thinking and concept formation (Berg, 1948;
Grant & Berg, 1948). Drewe (1974), Milner, (1963), and Malmo (1974) found that
patients with dorsolateral frontal lesions are unable to shift from one sorting principle
to another on this task. This inability is due to perseverative interference of the
previous response mode. Milner (1963) describes the deficit not as an inability to
abstract but rather an inflexibility of behavior. Frontal lobe patients cannot suppress
an ongoing behavior tendency although they may know it is incorrect. The Wisconsin
Card Sorting Task has been found to be especially useful in discriminating between
frontal and nonffontal brain lesions in adults by examining perseverative responding
(Robinson, Heaton, Lehman, & Stilson, 1980), and has excellent interscorer reliability
with reliability coefficients ranging from .88 to .93 (Axelrod et al., 1992).
Following Heaton's (1981) procedures, four stimulus cards that vary along the
dimensions of color (red, blue, yellow, green), form (circles, triangles, stars, crosses),
and number (1, 2, 3, 4) are presented to the participants. The participants are given
two identical decks of 64 cards (one card at a time) which represent all possible
combinations of the three stimulus dimensions —and are instructed to sort the decks
in front of the four stimulus cards. After each card, the participants are informed of
whether they were right or wrong. After the participants sort 10 consecutive cards
correctly, the principle of sorting is changed. Initially, the correct sorting principle is

30
color. The principle then changes (after 10 correct responses) to form, and finally to
number. The test concludes when six categories have been successfully sorted or
when all 128 cards have been used. Perseverative errors are derived from the
Wisconsin Card Sorting Task and are relevant to frontal lobe dysfunction.
Perseverative errors are incorrect responses which continued to follow a previously
established principle even though the sorting principle has changed. For example, the
sorting principle is changed from sorting by color to sorting by form. If the participant
continues to sort the cards incorrectly by color, this is a perseverative error.
A second measure of cognitive inhibition is the Stroop (1935) Test. This test
measures the ability of participants to shift their perceptual set to conform to changing
demands (Lezak, 1983; MacCloud, 1991). The task requires suppression of a
distracting stimulus. The participants are given a series o f color names printed in
nonmatching colored inks. For example, the word blue would not be printed in blue ink,
but only in green, red, or purple. Initially, participants are asked to read as quickly as
possible the words printed on the page. The task for the second portion of the test is
for participants to name the color of the ink used to print the word as quickly as
possible. The color-word task reliably produces a strong interference effect in which
the color name hinders the verbal report of the color of the ink. The time it takes the
participants to complete each task is recorded. The second task usually takes longer
to complete (Jensen & Rohwer, 1966; Nehemkis & Lewinsohn, 1972). Perret (1974)
found that frontal lobe patients compared to temporal and posterior brain damage
patients performed at a significantly lower level. Golden (1976) reported that the
Stroop Test can differentiate normal and nonbrain damaged psychiatric patients from
brain damaged individuals. This test has good test-retest reliability of (.90) although
experience with the test does affect performance.
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A third measure of cognitive inhibition is the Trail Making Test which is a test
of speed for visual search, attention, mental flexibility, sequential processing, and
motor function (Reitan & Davison, 1974). The test requires participants to connect 25
encircled numbers randomly arranged on a page in proper order (i.e., 1, 2, 3...) (Part
A). Part B (the disruption trial) requires the participants to connect 25 encircled
number and letters in alternating order (i.e., from "A" to ”1" to "B" to "2"...). The
participants are instructed to draw the lines as fast as they can. The total time it takes
to complete each task are the dependent measure. The Trail Making Test can reliably
differentiate brain damaged patients from normals (Reitan & Wolfson, 1985). Further,
performance on Trails B has been found to be sensitive to frontal lobe deficits because
individuals with frontal lobe lesions have trouble inhibiting competing response sets
(Boil, 1981). Lezak (1983) reported temporal reliability of .78 for Part A and .67 for
Part B.
One measure each of speed and reaction time is included in this study because
the scores on the Trails B and The Stroop Test may be, at least in part, due to
slowness in speed of processing. Therefore, an independent measure of speed is
important to separate out speed of processing effects before attributing scores on the
Trails B and The Stroop Test to disinhibition. The Crossing-off Test is a simplified
version of speed of writing tasks reported by Birren and Botwinick (1951). The
stimulus material is an 8.5 by 11 inch sheet of paper with horizontal lines,
approximately 1/4 inch in length, typed in rows of eight each. There are 12 rows, with
96 total horizontal lines. Within a row the horizontal line are separated from each
other by approximately 3/4 inch. The separation between lines of a single column is 7/8
of an inch. Participants are instructed to make a vertical or diagonal mark across each
horizontal line as quickly as possible, working from left to right, one row after another.
The score is the number of lines crossed off per second with a maximum of three
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minutes allowed for the task if the 96 lines are not crossed off before then.
Performance on the Crossing-off Test is significantly and positively correlated with
standard computer-based reaction time measures and thus it can be used as a
measure of reaction time (Botwinick & Storandt, 1973). The crossing-off task will be
used to separate out speed of processing effects before attributing scores on the Trails
B and The Stroop Test to disinhibition.
The Vocabulary subtest of the Wechsler Adult Intelligence Scale-Revised
(Wechsler, 1981) is performed normally by most patients with focal frontal lesions
(Kolb & Whishaw, 1985). This subtest has an internal consistency reliability
coefficient of .96 and is included here to provide a check on the global level of cognitive
function of the participants. A check on the global cognitive ability is needed because
individuals with higher intelligence performs better on the neuropsychological
measures used in this study. Thus, performance on these measures could reflect
intelligence and not frontal lobe functioning.
The Short Michigan Alcoholism Screening Test (SMAST) (Selzer, Vinokur, &
van Rooijen, 1975) is used to assess for presence and severity of alcohol problems.
Substance abuse is positively associated with some neurological problems (e.g.,
Miller & Orr, 1980). The SMAST has a temporal reliability coefficient of .93 and a
criterion validity coefficient of .94 (Fleming & Barry, 1991; Selzer, Vinokur, & van
Rooijen; 1975).
The short form of the Children of Alcoholics Screening Test (CAST-6)
(Hodgins, Maticka-Tyndale, El-Guebaly, & West; 1993) is used to assess for the
alcohol use of the participants' mothers to help rule out the possibility of Fetal Alcohol
Syndrome. The CAST-6 has a temporal reliability coefficient of .89 and a criterion
validity coefficient of .78 .
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Hypotheses
The overall hypothesis was that, compared to a control group matched on age
and education and who do not have a history of a neurological illness (e.g. strokes,
head injuries, concussions), batterers who do not have a history of a neurological
illness would perform more poorly on neuropsychological measures related to frontal
lobe deficits, particularly inhibition. More specifically, it is hypothesized that batterers
will make more perseverative errors on the Wisconsin Card Sorting Test, will have
faster completion times on the Stroop Test, and will have slower completion times on
Trails B. The two groups were matched on age and education in an attempt to control
for cognitive factors that may affect neuropsychological performance.

CHAPTER H
METHODS
Participants
Thirty-eight male domestic violence perpetrators were recruited from domestic
violence treatment groups from Lakeland Mental Health Center (Moorhead, MN),
Lutheran Social Services (Fargo, ND), and the Community Violence Intervention
Center (Grand Forks, ND). An additional, thirty-eight men matched on age and level
of education with the perpetrator group served as a control group. Control group
members, who never engaged in partner abuse, were recruited from Grand Forks via
an advertisement on the University of North Dakota television station (Channel 3), a
screening for students taking Psychology classes at UND, and advertisements placed
at local businesses, General Education Degree (GED) classrooms, and UND campus
bulletin boards. The absence of partner abuse was assessed in control participants by
means of a structured telephone interview and a check of arrest records at the Grand
Forks County Court House. All participants were screened for past a history of
neurological illnesses (e.g., strokes, head injuries, concussions). All participants were
paid $20 for their participation.
Procedure
Domestic violence group facilitators at Lakeland Mental Health Center,
Lutheran Social Services, and the Community Violence Intervention Center read an
"announcement of research opportunity" form to male participants in domestic violence
treatment groups. Only the men who were willing to participate gave their names and
phone numbers to the group facilitators. These potential research participants were
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then screened in a telephone interview (See Appendix A) conducted by the principal
investigator.
Control group participants were screened in a telephone interview (See
Appendix A) conducted by the principal investigator. Additionally, arrests records of
all control participants were checked at the Grand Forks County Court House to
determine whether they had been arrested for domestic violence offenses.
After the eligibility of participants was determined, they were scheduled for
formal testing. First, participants signed an informed consent form. Next, they
completed the demographic questionnaire, the short form of the Children of Alcoholics
Screening Test (CAST-6), and the Short Michigan Alcoholism Screening Test
(SMAST). Finally, neuropsychological measures were administered in following
order: Wisconsin Card Sorting Test, Stroop Test, Crossing-off Test, Trails A, Trails
B, WAIS-R Vocabulary subtest. Each participant was given $20 for participating.
After the study was completed each participant was sent a letter explaining the
purpose and results of the study.

CHAPTER HI
RESULTS
Participant Demographics and Group Differences
Slightly under four percent (3.95%) of the participants were American Indians,
3.95% were African Americans, and 1.32% were Hispanic. Separate analyses were
not conducted on each ethnic group because less than 10% of the sample belong to a
minority ethnic group. The sample size o f ethnic minority groups in the present study
are likely to be too small to reveal differences among the ethnic groups even if
differences do occur.
Group differences were examined for the following demographic variables using
one-way analysis of variance (ANOVA): age, education level, vocabulary ability,
scores on the short form of the Michigan Alcohol Screening Test (SMAST), household
income, number of crimes committed, and presence of physical, sexual, and verbal
abuse experienced and observed during childhood. Group differences were also
examined using analysis of covariance (ANCOVA) for the following
neuropsychological measures: the Wisconsin Card Sorting Test (WCST)
perseverative errors, Trails A and B completion times, and completion time on the
Stroop Color-Word Score. Vocabulary and SMAST scores were used as covariates
(i.e., the two groups scored significantly different on these measures).
Group differences were not detected for age, education level, household
income, sexual abuse of participant, verbal abuse by their father toward their mother,
physical abuse by their mother toward their other family members, Wisconsin Card
Sorting Test (WCST) perseverative errors, Trails A completion time, and completion
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time on the Stroop Color-Word Score. The mean age of the batterers was 33.34 (SD=
6.61) years, and the mean age of the controls was 32.37 (SD= 6.98). The average
household income of the batterers was $32,105 (SD=36,930), and the average
household income of the controls was $28,585 (SD= 16,029). The mean number of
WCST perseverative errors for the batterers was 16.57 (SD= 11.16) and 14.63 (SD=
10.48) errors for controls. The average completion time on the Stroop for the batterers
was 124.47 (SD=25.99) seconds and 117.63 (SD= 24.79) seconds for controls. The
average completion time on Trails A for the batterers was 23.68 (SD=7.48) seconds
and 21.08 (SD= 7.59) seconds for controls. Refer to Appendix B for additional
demographic information.
Significant differences between groups were found for vocabulary scores
[F( 1,74)= 12.64, p c.001], with means of 34.97 (SD=13.62) for the batterers and 45.26
(SD=11.52) for control participants. Significant differences were also found on SMAST
scores [F(l,74)=l 1.37, p c.001], with means of 3.92 (SD=4.41) for the batterers and
1.26 (SD=2.10) for controls. Significant differences in the number of crimes committed
were found CE( 1,74)= 13.09, p <.001] with means of 3.31 (SD=5.05), for the batterers
and .31 (SD=.77) for control participants. Further, the completion time for Trails B
was significantly longer for batterers than for control participants [F=(l,72)=3.45, p
<.05). The average completion time on Trails B for the batterers was 61.36
(SD=22.37) seconds and 50.82 (SD= 16.35) seconds for controls.
Chi-square analysis was used to examine the association between batterers
and controls on abuse they experienced and witnessed during childhood. Chi-square
analyses were conducted on both "yes” and "no" responses to questions about
whether the participants had been abused as children, they had witnessed their
fathers abuse their mothers, they had witnessed their mothers abuse their fathers,
and whether they had witnessed their parents abuse other family members. These
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analyses were not significant (jj s> .05). Further, overall analyses were conducted
with experienced and witnessed abuse collapsed over the other categories. The
overall analysis was significant [x^ (10) = 19.99, p < .05] on no' responses to
experienced and witnessed abuse during childhood.
Discriminant Analysis
Discriminant function analysis was performed in order to determine which
variables are most effective in predicting group membership. In other words, this
analysis was used to examine how well the participants’ scores on the
neuropsychological measures were able to differentiate group membership. In
contrast, analysis of variance only determines the probability that two groups differ on
the dependent measures while discriminant analysis predicts group membership
based on participants’ scores on dependent measures. Measures of inhibition
(including the number of perseverative errors on the Wisconsin Card Sorting Test
(WCST), Trails B completion time, and the Stroop Color-Word completion time) and
moderator variables (including scores on the WAIS-R Vocabulary subtest, the Short
Michigan Alcoholism Screening Test (SMAST) scores, and completion time on the
Crossing-off Test) were entered in a discriminant function analysis that used group
membership as the criterion variable. The Mahalanobis Distance stepwise method
was used to identify those variables most effective in determining group membership
from the inhibition and moderator variables. One significant function [x^ (3) = 20.19, p
< .001] was identified with three variables entering in the equation—vocabulary score,
SMAST score, and Trails B completion time. The canonical correlation associated with
the significant function (.49) indicated that the variables entered could explain 24% of
the between-group variance. As indicated by the discriminant function coefficients
(see Table 1) the WAIS-R vocabulary subtest score (VOCAB) (.60) and the SMAST
score (-.58) were moderate contributors to the function. The Trails B completion time
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made a small contribution to the function (-.33). In addition, examination of the
correlations between the discriminant function and the predictor variables supported
the relative importance of VOCAB (.729) and SMAST (-.692) as they have more of
unique variance than does Trail B (-.481) (see Table 1).
Table 1
Standardized Discriminant Function Coefficients and Pooled Within Groups
Correlations Between Each Predictor and the Significant Function

Variable

Coefficient

Correlation

VOCAB

.600

.729

SMAST

-.581

-.692

TRAIL B

-.332

-.481

Group centroids on the discriminant function were -.559 for the batterers and
.559 for the control participants. Thus, the batterers tended to have lower vocabulary
scores, higher SMAST scores, and slower completion times on Trails B. Controls, on
the other hand, appeared to have higher vocabulary scores, lower SMAST scores, and
faster completion times on Trails B. The discriminant function correctly classified
63.16% from the batterers group as batterers and 81.58% from the control group as
non-batterers. The jackknifing procedure was used to estimate cross-validation of this
function. The results of this procedure indicated 6.58% shrinkage in the accurate
classification o f cases in the entire sample, 2.63% shrinkage in the accurate
classification of cases in the batterers group, and 10.52% shrinkage in the accurate
classification o f cases in the control group. It appears that the control group is more
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homogenous than are the batterers. Further, because the batterers differ more than
controls on the dependent measures they are more difficult to classify.
In order to determine which inhibition measure(s) could effectively determine
group membership without including the moderator variables in the discriminant
analysis, a second discriminant function analysis was performed. In other words, a
discriminant function analysis was conducted on only the inhibition measures to
determine which of these variables would enter the equation if the moderator variables
were not included. The Mahalanobis Distance stepwise method was again used to
identify those variables most effective in determining group membership ftom the
inhibition variables (including the number of perseverative errors on the Wisconsin
Card Sorting Test (WCST), Trails B completion time, and the Stroop Color-Word
completion time) using group membership as the criterion variable. One significant
function, [x^ (3) = 5.28, p < .05] was identified with Trail B performance as the only
variable that entered the equation. The canonical correlation associated with the
significant function (.26) indicated that the variables entered could explain only 7% of
the between-group variance. Because only one predictor entered the equation, the
discriminant function coefficient for Trails B (1.00) was the only contributor to the
equation and the correlation between the discriminant function and Trails B was 1.00.
Thus Trails B is important in differentiating the groups regardless of whether the
moderator variables are included in the analysis.
Group centroids on the discriminant function were .269 for the batterers and
-.269 for the control participants. Thus, compared to the control participants, the
batterers tended to have slower Trails B completion times. The discriminant function
correctly classified 50% from the batterers group as batterers and 68.42% from the
control group an non-batterers. This function therefore only correctly classified the
batterers at a level equal to chance. The jackknifing procedure was again used to
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estimate cross-validation of this function. The results of this procedure indicated
3.95% shrinkage in the accurate classification of cases in the entire sample, 5.26%
shrinkage in the accurate classification of cases in the batterers group, and 2.63%
shrinkage in the accurate classification of cases in the control group. Again, it appears
that the control group is more homogenous than the batterers. Further, because the
batterers differ more than controls on the dependent measures they are harder to
classify.

CHAPTER IV
DISCUSSION
Even though the batterers and control participants were matched on age and
education level (an analyses of variance revealed there were no significant differences
between groups on these variables), there was a significant difference between
groups on vocabulary ability. Batterers scored lower on the WAIS-R vocabulary
subtest than did control participants. The vocabulary test was included in this study to
provide a check on the global level of cognitive function of the participants. A check on
the global cognitive ability was needed because individuals with higher intelligence
performs better on the neuropsychological measures used in this study. Thus,
performance on these measures could reflect intelligence and not frontal lobe
functioning. The batterers’ lower scores on the vocabulary test suggests they may
function at a lower intellectual level; and therefore this lower intellectual functioning
could have influenced their poorer performance (compared to the control group) on the
Wisconsin Card Sorting Test, Trails B, and the Stroop Test. However, as described
below an analysis of covariance was performed to control for effects of vocabulary
ability on the Wisconsin Card Sorting Test, Trails B, and the Stroop Test.
Batterers also scored significantly higher on the Short Michigan Alcoholism
Screening Test (SMAST). The higher scores on the SMAST suggests that the
batterers' report more problems with alcohol use. Long term alcohol abuse can
negatively affect cognitive ability (e.g., Miller & Orr, 1980). Thus, performance on the
dependent measures could reflect reduced cognitive ability due to long term alcohol
abuse and not frontal lobe functioning. Even though the batterers’ scored higher on the
42
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SMAST, it is not known whether they definitely have reduced cognitive ability due to
alcohol use but it remains a possibility. Therefore, as described below an analysis of
covariance was performed to control for effects of SMAST scores on the Wisconsin
Card Sorting Test, Trails B, and the Stroop Test.
Controlling for vocabulary ability and SMAST scores, compared to controls,
batterers took significantly longer to complete Trails B but the groups did not
significantly differ on the other neuropsychological measures. Trails B draws on the
participant's ability to regulate competing response sets. Therefore, longer completion
times suggests participants may not be as good at inhibiting the competing response
and thus take longer to complete the task.
Compared to control participants, batterers reported they experienced more
physical and verbal abuse during childhood and witnessed more abuse by their parents
toward other family members during childhood. These results are consistent with
previous research that has shown that batterers are often victims of physical abuse
and often witness domestic violence during childhood (e.g., Caesar, 1988; Fagan et al.,
1983; Fitch & Papantonio, 1983; Hamberger & Hastings, 1986a; Hotaling &
Sugarman, 1986; Kalmuss, 1984; Rosenbaum, Cohen, & Forsstrom-Cohn, 1991; Telch
& Lindquist, 1984). The fact that a large percentage of batterers either witnessed or
experienced violence in the home during childhood lends support to the social learning
and feminist theories described earlier. The social learning and feminist theory
suggests that the use of violence against a female partner is a learned behavior (i.e., it
is learned by observing parents and other people use violence to get what they want).
The first discriminant analysis that included both the inhibition and moderator
variables was significant fe < .001), explaining 24% of the variance. The WAIS-R
vocabulary subtest score and the Short Michigan Alcoholism Screening Test
(SMAST) score were moderate contributors, and the Trails B completion time
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contributed slightly to the derivation of this function. Thus, the vocabulary and SMAST
scores were better predictors of group membership than the Trails B; however, only
24% of the variance was account for with this equation. Therefore, there must be other
variables that were not included in this study that are better able discriminate
between batterers and controls (e.g., abuse history, problem solving skills).
Participants scoring higher on this function had higher vocabulary scores, faster Trails
B times, and reported fewer drinking problems. Examination of the group centroids
revealed that control participants tended to have the highest scores on this function,
while batterers scored lower. Therefore, compared to controls, batterers had lower
vocabulary scores, slower times on the Trails B, and reported more drinking problems.
As noted above the batterers' lower vocabulary scores and reported greater drinking
problems could have negatively influenced their performance on the dependent
measures. However, an analysis of covariance was used to control for these factors.
The batterers' slower completion times on Trails B suggests batterers may not be as
good at inhibiting the competing response in this task and thus take longer to
complete the task.
The second discriminant analysis that included only the inhibition variables
was also significant (p < .05), explaining only 7% of the variance. Trails B was the
only contributor to the equation. Examination of the group centroids revealed that
compared to the control participants, the batterers tended to have slower completion
times on Trails B. Again, the batterers’ slower completion times on Trails B suggests
batterers may not be as good at inhibiting the competing response in this task and
thus take longer to complete the task.
The hypothesis that, compared to a control group matched on age and
education who do not have a history of a neurological illness, batterers would perform
more poorly on neuropsychological measures related to frontal lobe deficits
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(particularly inhibition) was partially supported. Controlling for vocabulary ability and
SMAST scores, compared to controls, batterers took significantly longer to complete
Trails B but the groups did not significantly differ on the other neuropsychological
measures. Trails B draws on the participant's ability to regulate competing response
sets. Therefore, longer completion times suggests participants may not be as good at
inhibiting the competing response and thus take longer to complete the task.
Previous research is mixed with other populations, such as psychopaths and
violent criminals, attention deficit hyperactive children, juvenile delinquents, and
sexual offenders that have difficulty with impulse control in whether they perform more
poorly on neuropsychological tests that measure inhibition (frontal-lobe deficits. The
present results are inconsistent with previous research findings in which other
populations that have difficulty with inhibition have scored significantly poorer than
control participants on neuropsychological tests that measure frontal-lobe deficits
(e.g., Gorenstein, 1982; Gorenstein, Mammato, & Sandy, 1989; Lueger & Gill, 1990).
The present results, however, are consistent with previous findings in which other
populations that have difficulty with inhibition did not score significantly poorer than
control participants on neuropsychological tests that measure frontal-lobe deficits
(e.g.. Hare, 1984; Hoffman, Hall, & Bartsch, 1987; Sutker, Moan, & Allain, 1983).
Given that previous research with other populations is mixed, the possibility remains
that some batterers do have functional frontal-lobe deficits but that deficits were not
found in the current sample. If significant frontal-lobe deficits were present in the
current sample of batterers’, they would most likely have been detected as a power
analysis revealed that the study’s design was 70% likely to detect true differences
between the groups.
Three previous studies have examined the Trails B test. Consistent with the
present study, Fedora and Fedora (1983) and Gorenstein, Mammato, and Sandy
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(1989) found that psychopaths and attention deficit children, respectively, had slower
completion times on the Trails B than did control participants. Again, Trails B draws
on the participant’s ability to regulate competing response sets. Individuals who have
difficulty with impulse control (i.e., psychopaths and attention deficit children) have
longer completion times on this measure. Thus, these individuals may not be as good
at inhibiting the competing response and thus take longer to complete the task. In
contrast to this study, Lueger and Gill (1990) found there were no differences on
Trails B completion time between juvenile delinquents and control participants.
Limitations. Conclusions, and Future Research Directions
There are a number of limitations to this study that may preclude some
generalizations. First, batterers were asked to report information regarding the
frequency and severity of violence toward their female partners. Since this information
is self-report it is possible that the batterers were not completely forthcoming and as a
result the information may not be as accurate. However, this information is meant to
be descriptive and is interesting to examine, but the honesty in answering these
questions will not affect the batterers' performance on the dependent measures.
Additionally, no published studies were found that examined the honesty of batterers
in research studies. Thus, it cannot be determined conclusively if this self-report
information is accurate but it should not affect batterers' performance on the dependent
measures in this study. Further, some researchers (Hare, 1994; Newman, Patterson,
& Kossen, 1987) have offered rewards and/or punishments to half of the participants
for performance on cognitive measures and found no differences between psychopaths
and controls. Therefore, there is no indication that the batterers' had less motivation to
do well on the measures than did the controls.
Second, an attempt was made to exclude potential participants from the study
who have a history of a neurological illness because the purpose of this study was to
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examine functional deficits and not organic deficits. A telephone screening was
completed in which participants were asked about illnesses and accidents that may
have contributed to an organic deficit. It is possible that potential participants may not
have been completely forthcoming or may not have recalled significant illnesses or
accidents that may have contributed to an organic deficit. Therefore, some individuals
may have been included in the study that have organic deficits. Further, the short form
of the Children of Alcoholics Screening Test (CAST-6) was given to each participant
in order to examine whether the participants' mothers may have a drinking problem. If
their mothers drank during pregnancy the participants may have some organic deficits
similar to Fetal Alcohol Syndrome which would significantly negatively affect their
performance on the cognitive measures. If participants have Fetal Alcohol Syndrome
(FAS) their performance on the inhibition measures may reflect reduced cognitive
ability due to FAS and not due to frontal-lobe deficits. Six of the batterers and six of
the controls had scores on the CAST-6 that exceeded the cut-off which indicates the
possibility of a drinking problem. However, even though these results suggest 12 of
the mothers of the participants in the study have or had drinking problems based on
CAST-6 scores, it is unclear whether or not or to what extent they drank during
pregnancy.
Third, the batterers group only consisted of men who were currently
participating in a domestic violence group. It is possible that men who have not
participated in a treatment group differ from men who have. It is possible that the level
of violence they use toward their female partner is greater or less. They may also be
smarter or have more control over their female partners that prevents them from being
arrested or volunteering to join the treatment group.
Finally, arrest records of control participants were checked at the Grand Forks
County Court House to try to determine whether they had been arrested for domestic
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violence. Only men who did not have a record for domestic violence and who selfreported they had never abused a female partner were included in the study. However,
they may have abused a female partner in the past but were not arrested for it or they
were arrested in another county or state. Browne (1993) suggests that the prevalence
of domestic violence is much higher than what is reported but estimates of the
prevalence umeported violence are difficult to determine. Therefore, it is possible that
some of the control participants may have a history of domestic violence.
In conclusion, although the batterers had slower Trails B completion times and
this predictor made a small contribution to the discriminant function, there were no
other differences between groups on any the neuropsychological measures. This study
does not support the hypothesis that batterers may have more functional frontal-lobe
deficits than do men of similar age and education level but who have not physically
abused their female partners. While the possibility remains that this study’s failure to
uncover significant deficits in inhibition reflects the measures used (leaving open the
potential that such deficits could be found using other measures), this seems unlikely.
The measures in this study were specifically chosen because of their known
sensitivity to frontal lobe damage and dysfunction —and have been used in other
studies examining populations with impulse control difficulties. Therefore, the most
likely implication of the relative lack of significant results is that functional deficits of
inhibition are not present in the current sample of male batterers. This conclusion is
supported by a power analysis, which suggests that this study's design was 70%
likely to discover any true effects. However, a small subsample of batterers could
have functional deficits of inhibition. Since this study was intended only to examine
batterers as a whole, it is possible that such a subset could have remained
undetected.
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The lack of significant findings in this study indirectly supports theories focused
upon psychosocial explanations for battering. While no specific theory in this regard is
supported by this study, it would appear that this area may be the most productive
avenue for future research and treatment interventions. However, batterers with
organic frontal lobe deficits were not examined in this study. Previous research has
shown that aggression and inhibition difficulties are related to frontal lobe deficits
(e.g., Lishman, 1978). Therefore, treatment interventions for batterers who do have
organic deficits may need to be modified to address these deficits. Additionally, the
possibility remains that batterers differ from controls on psychophysiological
variables. Raine and colleagues (1987, 1990) propose that psychopathy is inheritable
and that a genetic predisposition may manifest itself at a physiological level. For
example in a longitudinal study, boys who later grew up to commit serious crimes had
lower heart rate, lower nonspecific skin conductance responses, and a more
underaroused EEG than noncriminals. This underarousal has often been associated
with psychopaths poor conditioning to aversive consequences (i.e., thus they continue
to break the law, etc.). In contrast Raine and Venables (1987) found that in two
samples of antisocial and control children, the antisocial children had significantly
larger P300 amplitudes to a warning stimulus. Raine suggests this indicates greater
selective attention to events of immediate interest in the antisocial group. Although
right now there are conflicting results in this area, examining psychophysiological
variables in psychopaths and batterers seems to be a fruitful research area.
Future research in this area may include using neuropsychological instruments
such as the Halstead-Reitan Neuropsychological Battery (1985) which measures
other lobes of the brain to determine whether more wide spread deficits may exist.
Further, research similar to Raine's (1987, 1990) examining psychophysiological
variables in psychopathy may be conducted on batterers to see if there are difference
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between batterers and controls on these variables. Additionally, it may be useful to
study men who have been violent towards their female partner but who have not
participated in a domestic violence treatment program. However, it would be difficult
to find men who would volunteer for the study.

APPENDICES
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APPENDIX A
TELEPHONE SCREENING FORM
My name is Meg Westby. I am a graduate student at the University of North
Dakota. I am calling you about the research opportunity in which you expressed
interest. If you are still interested I would like your permission to ask a few questions
to determine if you qualify for the study and then we can set up a time to get together
for testing. Is that O. K. with you. (If yes proceed. If n© thank the individual for his
time.) Before I ask you any questions I want to assure you that all information you
give will be kept confidential. That is, neither your name nor your answers will be
released to any person.
1. Are you still interested in participating in the study?
(If no - Thank you for your time, no further attempts will be made to contact you
regarding this study. If yes - continue)
2. Have you ever had a closed head injury?
(If ys& - Please describe. If n a - continue)
3. Have you ever been unconscious for more than 5 minutes?
(If yes - Please describe. How long were you unconscious?
If He - continue)
4. Have you ever had a concussion?
(If yes - Please describe. If no - continue)
5. Have you ever had a stroke?
(If yss - Please describe. If no - continue)
Eliminate #6, #7, #8 for domestic violence perpetrator group.
6. In order to be eligible to participate in this study you must have never on any
occasion hit, kicked, burned or in any other way physically assaulted your wife or
girlfriend. Do you still feel you are eligible for or interested in the study?
7. How old are you?
8. How many years of education have you had?
Determine eligibility
If answered yes to #2, #3, #4, or #5 disqualify: You are not eligible for participation in
our study. Thank you very much for your time.
If experimental participant and answered no to #2, #3, #4, and #5: You are eligible for
participation in our study. At this time I would like to schedule and appointment with
you for formal testing.
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If control participant and answered no to #2, #3, #4, #5, and #6 and meets the criteria
needed for age and education, say: You are eligible for participation in our study. At
this time I would like to schedule and appointment with you for formal testing.
If control participant and does not meet criteria for age and education say: You are not
eligible for participation in our study. Thank you very much for your time.
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APPENDIX B
Additional Demographic Information
Variable

Batterers
(N=38)

Control
(N=38)

Race

Caucasian
American Indian
Hispanic
African American

35
2
0
1

34
1
1
2

Education

1-3 years high school
high school diploma
some college
bachelor degree

3
13
17
5

3
13
17
5

Student Status

not a student
full-time student
part-time student

34
3
1

18
14
6

Employment Status

full-time job
part-time job
not employed

31
3
4

25
7
6

Religion

Lutheran
Catholic
Protestant
(other than Lutheran)
Other

16
13

10
8

3
6

18
2

married
separated
divorced
never married

11
3
14
10

22
1
2
13

13
23
6
15
22
8
17
14
20
10

5
11
2
5
7
2
6
1
4
4

Marital Status

Physically Abused as Child
Verbally Abused as Child
Sexually Abused as Child
Witnessed Father Physically Abuse Mother
Witnessed Father Verbally Abuse Mother
Witnessed Mother Physically Abuse Father
Witnessed Mother Verbally Abuse Father
Witnessed Father Physically Abuse Family Member
Witnessed Father Verbally Abuse Family Member
Witnessed Mother Physically Abuse Family Member
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Witnessed Mother Verbally Abuse Family Member

15

7

Arrests for Domestic Violence

mean
st. deviation

1.23
1.36

N/A
N/A

Number of Times Female Victim
Sought Medical Attention

mean
.31
st. deviation .77

N/A
N/A

Number of Times Threaten Harm
to Female Partner

mean
5.29
st. deviation 7.92

N/A
N/A

Number of Times Used Violence
Against Female Partner

mean
4.76
st. deviation 8.77

N/A
N/A

Number of Times Charged with
Violating Protection Orders

mean
.39
st. deviation .79

N/A
N/A
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